INTRODUCTION {#sec1-1}
============

With the advent of effective antiretroviral therapy (ART), HIV is no longer considered a terminal illness but a manageable long-term condition. Taking a leap further, it is now increasingly being used for prevention-both preexposure prophylaxis (PrEP) and postexposure prophylaxis (PEP). Pitfalls in current HIV prevention strategies include late HIV testing, low awareness of vulnerability among youth and females; lack of emphasis on treatment, low acceptance of circumcision, and nonavailability of protective vaccines. Continued high-risk sexual behavior, forceful sex, coercive and nonconsensual sex, rape, and unprotected sexual activities make women the most vulnerable to acquisition of sexually transmitted infection (STI)/HIV and necessitates a more radical approach of prevention in high-risk individuals who do not have HIV. Furthermore, there has been increasing HIV incidence among men who have sex with men (MSM) in the UK despite increased HIV testing and earlier initiation of ART.\[[@ref1]\] Thus, pre- and post-sexual prophylaxis offers an additional safety net for all men and women at risk due to sexual behaviors.

Free HIV and virus-infected cells are present in blood, semen and in lesser quantities in vaginal and cervical secretions \[[Table 1](#T1){ref-type="table"}\].\[[@ref2]\] Risks of HIV acquisition from sexual exposure is up to 1% as compared to 92.5% with blood transfusion and 15%--30% with vertical transmission.\[[@ref3]\]

###### 

Estimated per-act risk for acquisition of HIV by sexual exposure route\[[@ref2]\]
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PREEXPOSURE PROPHYLAXIS {#sec1-2}
=======================

PrEP is defined as the administration of antiretroviral drugs to an uninfected person before potential HIV exposure to reduce the risk of infection and continued during risk.\[[@ref3]\] PrEP can be in the form of a pill taken by mouth or a gel applied to the vagina or rectum. The rationale of this approach is to administer a preventive dose of drug(s) before exposure to HIV, so the moment virus enters the body, HIV replication is inhibited and HIV is not able to establish permanent infection. For high-risk individuals who test HIV negative, offering PrEP is recommended in addition to the provision of free condoms, circumcision, education about risk reduction strategies, etc. Voluntary male medical circumcision has shown up to 60% reduction in transmission risk in circumcised heterosexual men.\[[@ref4]\]

A drug named Truvada which is a combination of tenofovir disoproxil fumarate (TDF) and emtricitabine (FTC) has been approved by the U.S. Food and Drug Administration on July 16, 2012, for PrEP regimen in combination with safer sex practices to reduce the risk of sexually acquired HIV-1 in adults at high risk.\[[@ref4]\] It has been recently approved in India for prevention of HIV costing about Rs. 2200 for a month.\[[@ref5]\]

DRUGS {#sec1-3}
=====

Tenofovir disoproxil fumarate {#sec2-1}
-----------------------------

Oral prodrug of tenofovir, a nucleotide analog with activity against retroviruses, including HIV-1, HIV-2, and hepadnavirusesTDF is rapidly converted to tenofovir after absorption, which is metabolized to active tenofovir diphosphate, which is a competitive inhibitor of HIV-1reversetranscriptaseandterminates the growing DNA chainLong half-life of 17-h allowing once-daily dosingDrugs such as acyclovir, valacyclovir, cidofovir, aminoglycosides, high-dose or multiple nonsteroidal anti-inflammatory drugs or other drugs that reduce renal function or compete for active renal tubular secretion may increase serum concentrations of TDF.\[[@ref6]\]

Emtricitabine {#sec2-2}
-------------

An analog of cytidineInhibits reverse transcriptase; helps to lower the viral load and indirectly increase the number of T-cells or CD4 T-cells.\[[@ref6]\]

EMTRICITABINE TENOFOVIR COMBINATION {#sec1-4}
===================================

The drug is administered as a single daily oral dose in a formulation containing 300 mg of TDF and 200 mg of FTC. Important qualities that make this combination an ideal agent for PrEP include:

Potent antiretroviral activity against all HIV subtypesRapid onset of activity after ingestionEarly action in HIV\'s life cycle, andOnce-daily dosing with few drug interactions.\[[@ref6]\]

Common adverse reactions reported in people who take the drug to prevent HIV infection include nausea, vomiting, diarrhea, headache, respiratory tract infections, arthralgia, and weight loss. Tenofovir has been linked to renal impairment and loss of bone mineral density.\[[@ref7]\]

Indications Centers for Disease Control and Prevention guidelines \[[Table 2](#T2){ref-type="table"}\]\[[@ref4]\] {#sec2-3}
-----------------------------------------------------------------------------------------------------------------

###### 

Indications of preexposure prophylaxis- Centers for Disease Control and Prevention guidelines
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### Clinical eligibility for preexposure prophylaxis \[[Table 3](#T3){ref-type="table"}\]\[[@ref4]\] {#sec3-1}

###### 

Clinical eligibility for preexposure prophylaxis
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The time from initiation of daily oral doses of TDF/FTC to maximal protection against HIV infection is unknown. It has been shown that the pharmacokinetics of TDF and FTC vary by tissue. Maximum intracellular concentrations of tenofovir diphosphate are reached in blood after approximately 20 days of daily oral dosing, in rectal tissue at approximately 7 days, and in cervicovaginal tissues at approximately 20 days.\[[@ref8]\] However, there are no data available about intracellular drug concentrations in penile tissues to inform considerations of protection for male insertive sex partners. PrEP efficacy has been shown to be as high as 100% if taken daily as prescribed, even with occasional missed doses.

### Follow-up visits {#sec3-2}

Done at least every 3 months to provide the following \[[Table 4](#T4){ref-type="table"}\].

###### 

Follow-up visits
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Test for bacterial STI and renal function should also be done every 6 months.\[[@ref4]\]

Issues {#sec2-4}
------

Medication adherence -- Adherence to treatment forms the crux of PrEP. Strict adherence to ART is essential for sustained HIV suppression in people living with HIV/AIDS patients, and this is also required for PrEP therapy.\[[@ref6]\] PrEP trial initiative showed that participants who took the medication on 90% or more days had a 79% decrease in HIV incidence. They must be counseled to strictly adhere to medication along with specific behavioral and structural modifications such as limiting number of sexual partners and condom use with each sexual encounter. Monitoring for adverse outcomes and development of resistance are also importantStart-up syndrome -- Gastrointestinal symptoms in the 1^st^ month consisting of primarily nausea, diarrhea, vomiting abdominal pain. Can be caused due to both drugsRisk compensation -- The introduction of an intervention that reduces the perceived risk of the behavior or activity may cause a person to increase risky behavior is called "risk compensation."\[[@ref8]\] PrEP implementation is highly likely to cause this effect. Behavioral disinhibition will only increase HIV transmission if the prevention strategy has low efficacy. Condoms protect against STIs not prevented by PrEP, thus regular monitoring and counseling regarding condom use are advised given recent data from PrEP use in regular clinical practice in San Francisco indicating a 40% drop-off rate in condom use among PrEP usersDrug-resistance and resulting loss of treatment options.

Patients who had an acute infection when PrEP was initiated have the highest risk of developing drug resistance. The acute infection can only be excluded if HIV testing follows a period of no potential exposure to HIV, which is not practical in people who have sex often and a delay in initiation of PrEP carries the greater risk of an HIV infection that could be avoided:

Sexual orientation or gender identity of patients are not routinely asked or discussedHigh cost of PrEP and unappreciated drug toxicityDevelopment of drug resistanceLack of information about PrEP among potential providersLack of substantial health service infrastructure and staffing for PrEP implementation and community education for MSM.

Discontinuation of preexposure prophylaxis {#sec2-5}
------------------------------------------

Patients discontinue PrEP due to personal choice, intolerable toxicities, chronic nonadherence to the prescribed dosing regimen, or acquisition of HIV infection. On discontinuation for any reason, HIV status at the time of discontinuation, reason for PrEP discontinuation, recent medication adherence, and reported sexual risk behavior should be documented.

If the patient is HIV positive, estimation of viral load, CD4 count and resistance testing should be done and if HIV negative, linkage to risk reduction support should be done.\[[@ref4]\]

PREEXPOSURE PROPHYLAXIS FOR SERODISCORDANCE {#sec1-5}
===========================================

Approximately, 45% of HIV-infected individuals have an HIV-negative partner. The use of ART and PrEP reduces the transmission risk to 0.5% among adherent HIV-uninfected individuals who are serodiscordant couples.\[[@ref9]\] The option of early ART in combination with PrEP while the index member of the couple has a detectable viral load should be considered among HIV serodiscordant monogamous couples.\[[@ref7]\]

PREGNANCY OR BREASTFEEDING WHILE ON PREEXPOSURE PROPHYLAXIS MEDICATION {#sec1-6}
======================================================================

Women without HIV in serodiscordant couples are at substantial risk of HIV acquisition during attempts to conceive, and there is also an increased risk of HIV acquisition during pregnancy. PrEP use periconceptionally and during pregnancy by the uninfected partner may offer an additional tool to reduce this risk. Data directly related to the safety of PrEP use during pregnancy and lactation are very limited but indicate no increase in the prevalence of birth defects due to first trimester exposure to either FTC or TDF among HIV-infected pregnant women. A single small study of periconception use of TDF in uninfected women in HIV-discordant couples found no ill effects on the pregnancy and no HIV infections. However, a recent study, maternal tenofovir use for at least 8 weeks in the third trimester in HIV-positive women was associated with a 12% reduction in neonatal bone mineral content at 0--4 weeks postpartum; even though its clinical significance is not yet known.\[[@ref8]\] There is also limited drug exposure to infants through breast milk. The World Health Organization has recommended the use of TDF/FTC or lamivudine (3TC)/efavirenz for all pregnant and breastfeeding women for the prevention of perinatal and postpartum mother-to-child transmission of HIV. Providers should educate HIV-discordant couples who wish to become pregnant about the potential risks and benefits of all available alternatives for safer conception and if indicated make referrals for assisted reproduction therapies.

STUDIES ON PREEXPOSURE PROPHYLAXIS {#sec1-7}
==================================

PROUD open-label {#sec2-6}
----------------

In October 2014, the British PROUD open-label oral TDF/FTC PrEP demonstration determined that MSM assigned to receive PrEP had an 86% decrease in their risk of becoming HIV-infected compared to no treatment.\[[@ref10][@ref11]\]

iPrEx study {#sec2-7}
-----------

A retrospective analysis of drug levels found that individuals who took the medication at a frequency of approximately four times/week had a comparable level of protection to those who took the medication on a daily basis.\[[@ref11][@ref12]\]

iPERGAY {#sec1-8}
=======

A study conducted in France and Quebec, iPERGAY, a placebo-controlled trial evaluating pericoital oral TDF/FTC prophylaxis found that MSM assigned to receive active medication were 86% less likely to become HIV-infected than those assigned to the placebo condition. However, more data are required in pericoital oral PrEP.\[[@ref12][@ref13]\]

Partners preexposure prophylaxis {#sec2-8}
--------------------------------

A randomized trial of oral ART was conducted for use as PrEP among HIV-1 -- serodiscordant heterosexual couples from Kenya and Uganda. The HIV-1 -- seronegative partner in each couple was randomly assigned to one of three study regimens -- once-daily tenofovir (TDF), combination tenofovir (TDF)--FTC, or matching placebo -- and followed monthly for up to 36 months. A relative reduction of 67% in the incidence of HIV-1 in serodiscordant partner with TDF and 75% with TDF--FTC group. Both study medications significantly reduced the HIV-1 incidence among both men and women.\[[@ref14]\]

OTHER DRUGS FOR PREEXPOSURE PROPHYLAXIS {#sec1-9}
=======================================

No antiretroviral regimens other than a daily oral dose of TDF/FTC have been approved for PrEP. Bangkok Tenofovir Study demonstrated significantly reduced risk of HIV in intravascular ultrasound on daily oral tenofovir and suggested that TDF alone can be considered as an alternative in these groups.\[[@ref15]\] While partners PrEP trial has demonstrated efficacy of tenofovir alone as a PrEP regimen\[[@ref14]\]Vaginal and rectal tenofovir gel (1%) -- In July 2010, the Centre for the AIDS Programme of Research in South Africa-004 trial established that PrEP with intravaginal TDF gel could reduce the risk of HIV acquisition among at-risk African women. Even, rectal TDF gel (1%) has been tried in MSM as a topical PrEP with questionable efficacyAdvantages of topical PrEP include higher rate of adherence and increased intravaginal tissue concentrations of tenofovir\[[@ref16]\]Raltegravir (RAL) (integrase strand transfer inhibitor) and Maraviroc (CCR5 inhibitor), have been tested on humanized RAG-hu mice and results show that oral administration of either of these drugs prevents vaginal HIV-1 infection.\[[@ref16]\]

POSTSEXUAL EXPOSURE PROPHYLAXIS {#sec1-10}
===============================

PEP is an emergency intervention to abort HIV acquisition arising from occupational (i.e., needle stick or mucous membrane splash) or nonoccupational (i.e., sexual or injecting drug use) exposure to HIV-infected blood or potentially infectious bodily fluids. It is a comprehensive management which includes first aid, counseling, risk assessment, relevant laboratory investigations based on informed consent of the source and exposed person; depending on the risk assessment, provision of short-term of ART, follow-up and support.

An important form of nonoccupational PEP is PEP following potential sexual exposure (PEPSE) which could be due to unprotected sexual exposure, sexual exposure involving a broken or slipped condom, sexual assault, etc.\[[@ref17]\] It is not feasible on ethical grounds to conduct randomized, placebo-controlled clinical trials for PEPSE. However, data relevant to PEPSE guidelines are available from animal transmission models, perinatal clinical trials, observational studies of health-care workers receiving prophylaxis after occupational exposures, and observational and case studies of PEPSE use. Two observational PEPSE studies undertaken in Brazil: one among MSM and another among women following sexual assault demonstrated that fewer HIV seroconversions occurred among individuals taking PEPSE compared with those who did not.\[[@ref1]\] Cost-effectiveness analyses have suggested that PEPSE is cost-effective in high-risk exposures such as receptive anal sex with an HIV-infected partner or a partner of unknown HIV status.\[[@ref18]\]

BASELINE ASSESSMENTS OF THE EXPOSED \[[TABLE 5](#T5){ref-type="table"}\] {#sec1-11}
========================================================================

###### 

Baseline investigations of the exposed
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Concurrent acquisition of hepatitis C virus (HCV) and HIV infection might lead to delayed HIV seroconversion. Therefore, for those with HCV antibody test is negative at baseline but positive at 4--6 weeks after the exposure, HIV antibody tests should be conducted at 3 and 6 months to rule out delayed seroconversion.

ASSESSMENT OF SOURCE \[[TABLE 6](#T6){ref-type="table"}\]\[[@ref2]\] {#sec1-12}
====================================================================

###### 

Assessment of source
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Time of postexposure prophylaxis {#sec2-9}
--------------------------------

PEP should be started ideally within 2 h but certainly within 72 h and continued for 28 days. Animal studies have shown initiating PEP within 12, 24, or 36 h of exposure was more effective than initiating PEP 48 h or 72 h following exposure.\[[@ref20][@ref22]\] During follow-up, HIV status should be reassessed at 4--6 weeks, 3 months, and 6 months after exposure, although shorter serologic follow-up (e.g., at 3 or 4 months) may be possible if using a fourth-generation assay. Persons who repeatedly seek PEP should be considered for PrEP, as daily PrEP may be more protective than repeated episodes of PEP.\[[@ref20]\]

RISK ASSESSMENT {#sec1-13}
===============

Evaluation of exposure-type and severity of the exposure, quantity of body substance involved, depth of injury and the recency of exposurePlasma HIV viral load high load in the source increase the risk. Due to high HIV viral load, the probability of transmission when the source person is in the acute and early stage of HIV infection (first 6 months) has been shown to be 8- to almost 12-fold higher than exposures that take place after the viral set point\[[@ref23][@ref24]\]Viral loads in genital tract-correlate with plasma viral loads\[[@ref23]\]Breaches in mucosal barrier such as mouth or genital ulcer disease and trauma following sexual assault or first intercourse may increase the risk of HIV acquisition\[[@ref25]\]Menstruation or other bleeding-facilitate transmission\[[@ref26]\]STIs-enhance HIV transmission and increase HIV shedding from the genital tract. However, this may not occur in individuals on effective ART\[[@ref25]\]Ejaculation-increases risk of HIV transmissionCircumcision significantly reduces risk of HIV acquisition among heterosexual men in high prevalence countries\[[@ref27][@ref28]\]Cervical ectopy\[[@ref26]\]ART-transmission risk is decreased if source persons are on effective ART.\[[@ref29]\]

WORLD HEALTH ORGANIZATION 2014 GUIDELINES FOR POSTEXPOSURE PROPHYLAXIS (GIVEN FOR 28 DAYS) \[[TABLE 7](#T7){ref-type="table"}\]\[[@ref30]\] {#sec1-14}
===========================================================================================================================================

###### 

WHO 2014 guidelines for postexposure prophylaxis (given for 28 days)
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NACO guidelines 2014 for postexposure prophylaxis\[[@ref31]\] {#sec2-10}
-------------------------------------------------------------

Tenofovir (300 mg) + 3TC (300 mg) + efavirenz (600 mg) once daily for 28 daysIn case of intolerance to efavirenz, regimen containing protease inhibitor (atazanavir/r or LPI/r) can be used.

Centers for Disease Control and Prevention (CDC) 2016 guidelines for PEP (28-day course of three drug regimen) \[[Table 8](#T8){ref-type="table"}\].\[[@ref32]\]

###### 

Centers for Disease Control and Prevention 2016 guidelines for postexposure prophylaxis (28-day course of 3-drug regimen)\[[@ref32]\]
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THREE DRUG REGIMEN FOR POSTEXPOSURE PROPHYLAXIS {#sec1-15}
===============================================

The recommendation for a 3-drug antiretroviral regimen is based on data that combination of ≥3 antiretroviral drugs provides maximal suppression of viral replication. Furthermore, protection against acquiring resistant virus would be greater with a 3-drug regimen compared with a 2-drug regimen.\[[@ref23]\] Recommending a 3-drug regimen for all patients who receive PEPSE will increase the likelihood of successful prophylaxis in light of potential exposure to virus with resistance mutation(s) and will provide consistency across PEP guidelines for both PEPSE and occupational PEP.\[[@ref21][@ref34]\] In addition, if infection occurs despite PEPSE, a 3-drug regimen will more likely limit the emergence of resistance than a 2-drug regimen.

Zidovudine is no longer recommended in the preferred PEP regimen because it is believed to have no clear advantage in efficacy over tenofovir while having significantly higher rates of treatment-limiting side effects.

Persons evaluated for PEPSE should also be provided any indicated prevention, treatment, or supportive care for other exposure-associated health risks and conditions (e.g., bacterial STIs, traumatic injuries, hepatitis B virus and HCV infection, or pregnancy). Individuals at risk for frequently recurring HIV exposures (e.g., injection drug use, or sex without condoms) or who report receipt of ≥1 course of PEPSE in the past year should be given risk-reduction counseling and intervention services, including consideration of PrEP.

ISSUES {#sec1-16}
======

False sense of protection and therefore reduction in primary preventive measure and further increase in high-risk behaviorDespite its short duration, completion rates for PEP are low. Therefore, counseling and other adherence support measures are recommendedCost of care, payment for medications and feasibility of implementation of guidelines the risks and benefits of prophylactic ARTTransmissions may occur in few cases despite being on PEP. This may be attributed to delayed initiation of PEP, presence of resistant virus in the source, different penetration of drugs into tissue compartments, poor/nonadherence, and further high-risk sexual exposures\[[@ref21]\]Compartmentalization of HIV, in particular within the genital tract, may result in differential virus evolution or evolution of resistance, which may have implications for transmissionIndividuals may present in a state of acute anxiety following possible exposure to HIV but the decision to administer PEP should be based on the risk of HIV acquisition\[[@ref35][@ref36]\] and the potential adverse effects of ART. When the risk of HIV acquisition is low individuals should be reassured and referred for psychological support if required.

CONCLUSION {#sec1-17}
==========

Although effective ART is now accessible, high-risk sexual behavior is continued as reflected by the occurrence of new cases. Vulnerable population like victims of nonconsensual high-risk sexual activities are in need of aggressive preventive approach in terms of pre- and post-sexual exposure prophylaxis. Potential disadvantages of this approach include misuse of such drugs as a substitute of safe behavior, drug toxicities, and drug resistance.
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MCQ {#sec1-18}
===

The risk of acquiring HIV in a female from an unknown source through vaginal intercourse is:0.1%--0.2%1%--2%0.15%--0.20%0.01%--0.15TDF and FTC are used for PrEP in dose of:100 mg FTC 300 mg TDF200 mg TDF 200 mg FTC300 mg TDF 200 mg FTC300 mg FTC 200 mg TDFOne of the following is not clinically eligible for PrEP:Having HIV and on ARTHaving hepatitis B infectionNot having pregnancy/breastfeedingCreatinine clearance \>60 ml/minPEP should be started ideally:Within 1 hWithin 1/2 hWithin 2 hNone of the aboveThe following is recommended by CDC for PEP:TDF (300 mg), FTC (200 mg) once daily, RAL 400 mg twice daily or dolutegravir (DTG) 50 mg dailyTDF 200 mg, FTC (300 mg) once daily, RAL 200 mg twice daily or DTG 50 mg dailyFTC (200 mg) once daily, RAL 400 mg twice daily or DTG 50 mg dailyTenofovir TDF (300 mg), RAL 400 mg twice daily or DTG 50 mg once daily

Answers {#sec2-13}
-------
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